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第二章，通过在油胺中热分解金属前驱物的方法，合成了 Au、 Pd、 AgPd
和 PdFe 四种具有均一尺寸(小于 10 nm)的疏水贵金属纳米颗粒。在这些疏水贵
金属纳米颗粒上外延生长氧化铁后，在环己烷/Brij 56/水反相胶束体系中实现了
对所合成疏水贵金属纳米颗粒的 SiO2 包裹，再通过酸处理去除氧化铁得到 SiO2
包裹贵金属纳米颗粒的核壳结构。这种以氧化铁为媒介的反相胶束法是一种高
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成了具有多核结构的核/壳型 Pd@SiO2@m-CeO2 纳米球。在所合成的核/壳结构
中，数个离散的 Pd@SiO2 被包裹于多孔 CeO2 中。在通过 NaOH 刻蚀 SiO2后，
即可得到具有多核结构的中空多孔核/壳型 Pd@CeO2 纳米催化剂，所得催化剂的
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Abstract 
In the past decade, noble metal nanoparticles (NMNPs) have emerged as a 
rapidly growing research theme and have been widely applied in many important 
catalystic fields owing to their excellent catalytic performance. With the large surface 
area-to-volume ratio, the catalytic properties of NMNPs are often distinct from those 
of bulk phase. Recent investigations have suggested that when the dimensions of the 
NMNPs are reduced to less than 10 nm the catalysts are extraordinarily active and 
may exhibit unique properties. However, the high surface energy of NMNPs often 
leads to their easy sintering and subsequent loss of catalytic activity during catalysis 
process. To maintain long-term stability of noble metal nanocatalysts, the 
development of strategies to prevent NMNPs from sintering is crucial. Recently, 
yolk/shell nanostructure consisting of NMNPs surrounded by hollow porous shells 
has emerged as an effective route to create stable noble metal nanocatalysts. To 
synthesize yolk/shell structured noble metal nanocatalysts, silica-based 
hard-templating methodis an effective strategy, and coating the NMNPs first with a 
layer of silica is a key process. Although the great efforts have been achieved in 
design and applications of yolk/shell structured noble metal nanocatalysts, it is still 
remains a great challenge in synthesis methodology. On the one hand, the 
conventional route to silica encapsulation is mainly accomplished by the Stöber 
method. However, the modified Stöber method which requires coated nanoparticles to 
be highly dispersable in alcohols is not suitable for direct encapsulation of the 
hydrophobic NMNPs with silica shells. On the other hand, sub-10 nm NMNPs with 
uniform size and morphology were usually obtained by the hydrophobic system, and 
are widely applied in catalysis because of their high activity. For fundamental 
research and potential application of noble metal nanocatalysts, fabrication of the 
yolk/shell structured noble metal nanocatalysts by using the hydrophobic sub-10 nm 
NMNPs with uniform size and morphology is proposed as the research theme in my 
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